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The	Book	

What	the	student	sees:	
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What	the	Book	is	Really	About:	
	

	

Light	
ReflecAon		
AbsorpAon	
RadiaAon	
Water	
Air	
ScaGering	

9/26/16	 J	D	Jackson	CommemoraAon	 3	



Nature	is	comprehensible,	
but	it	takes	real	work!	

•  There	are	no	short	cuts	to	the	goal.	
•  Choose	the	right	path.	
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Jackson	before	“Jackson”	

1958	
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At	Home	in	the	Complex	Plane	

1960	ScoNsh	Summer	School	
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Summer	School	Circuit:	
Recipes	for	Analysis	

Brandeis	1962	
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Density	Matrices	à	la	
GoOried-Jackson	

Les	Houches	1965	
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Monumental	Reviews	of	
Hadronic	InteracRons	

Regge	Theory	

Finite-Energy	Sum	Rules	

Glauber	model	

Veneziano	model	
Duality	

Exchange	Degeneracy	
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Love	Affair	with	Special	
FuncRons	

Framed	
picture	
hung	on	
Jackson’s	
office	wall.	
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Legendre function 
of second kind 

Hypergeometric 
function 

Physics 224C: Supplementary notes on Problem 2-5 (1969) 

Gradshteyn and Ryzhik formulas 
7.126-4 and 7.133- 1 are incorrect. 

The integral is recognizable (with a 
little practice!) as a hypergeometric 
function. 
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Pochhammer’s generalized 
hypergeometric function 

“The only conclusion seems to be 
that the integral in the books is 
incorrect.” 

The formula in the Bateman 
manuscript is actually in 
error. 

Errors in Bateman Manuscript Project volumes 
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1974 November Revolution 
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JDJ’s Drawing  
 
 
Became cover of  
CERN Courier 

Peak in e+e- cross section at    
ψ resonance. 
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Roy Schwitters’s Version 
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Quintessential Jacksonian Problem: 
Spin-Flip Synchrotron Radiation 

RMP 48, 417 (1976) 
 

•  Important for polarized e+e-. 
•  Didactic – follows Sokolov, Ternov,..Baier & Katkov. 
•  Based on work of one of his heroes, L. H. Thomas. 
•  Interplay of classical and quantum mechanical. 
•  Marvelous special functions. 
•  Emphasis on physical understanding. 
•  Intriguing result: final polarization 8/(5√3)=92% 
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Spin-Flip Synchrotron Radiation 

9/26/16 J D Jackson Commemoration 17 



Nature of Intrinsic Magnetic 
Dipole Moments (1977) 

•  Current loop or separated poles? 

+ 

- 

B
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The Reader Can Easily… 
Current 

Charge 

Nature chooses current 
 
21 cm line in hydrogen, not 42 cm 
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Historian and Moralist 

•  Zeroth Theorem of the History of Science 
–  “a discovery named after someone often did 

not originate with that person.” 
– Examples: 

•  Avogadro said (1811) any gas at STP had the 
same number of molecules, but that number was 
determined first by Loschmidt in 1865. 

•  Olbers’ paradox (1826) was discussed by Kepler in 
1610 and Halley and Cheseaux in the 18th century. 
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Dave’s Chance to Champion 
Some Heros 

Ludvig Valentin Lorenz 
               1867 

Hendrik Antoon Lorentz 
                 1904 

Lorentz Gauge 

Lorenz Gauge 
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Equation of motion of classical 
spin in electromagnetic field 

L.H. Thomas (1927) 
Bargmann, Michel, Telegdi (1957) 

Thomas – BMT Equation 
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Defying Gravity – 1988  
‘t Hooft does tour de force calculation of gravitational 
scattering at small angles and high energy. 

–  “Two flat regions of space time are glued together at the null plane.” 

JDJ does it at all energies. 
–  “The small angle gravitational scattering of spinless point masses or strings at 

ultrahigh energies has been discussed recently [‘t Hooft;  Amati, Ciafaloni, 
Veneziano] .  At small angles,corresponding to large impact parameters,…the 
scattering cross section becomes the familiar Rutherford form, but with an 
equivalent interaction four times as large as the relativistic newtonian result... 

–  It does not seem to be generally known that these result follow straightforwardly 
from elemenetary considerations of the small-angle scattering of a test particle by 
a force center, together with simple Lorentz invariance arguments..” 

–  The use of Glauber’s approximation for the quantum-mechanical scattering  .. Is 
shown to lead to the exact “Coulomb” scattering amplitude...One thus finds a 
generally applicable expression ..valid at all energies from newtonian to 
planckian” 9/26/16 J D Jackson Commemoration 23 



Master of Indignation: 
Scourge of Editors 

•  “…the leaky sieve that you call refereeing, languorous and gutless 
editors, and other relevant matters.’’ 

•  “…it was absolutely unconscionable for you to publish his 15 
October 1984 response.  His last sentence there (“My original 
conclusion still stands.”) is now juxtaposed with ours (“The 
conclusion of Reiss is not just counterintuitive: It is wrong.”). 

•  “The paper by Nowakowski in the October 1999 issue is the trigger 
for the release of my pent-up annoyance at the laziness of authors, 
who when re-inventing the wheel, fail to bother to give credit to the 
cavemen who preceded them….Who were the referees? .. Would-
be contributors have a duty to search out and cite that previous 
published related work, even if it requires going to the library to find 
it.” 
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•  “I protest most vigorously the recent action…another example of the 
unthinking, inconsiderate, arbitrary LBL bureaucracy at work… The 
result is deception, pure and simple.  …Bob Cahn deserves a 
written apology from the Laboratory.  I trust that you will see that he 
gets it.” 

•  “Dear Dick, Sid, and Norman,    … You have been very unfair in not 
giving sufficient prominence to the pioneering work of Baier and 
Katkov. … A curved path that is an arc of a circle to high accuracy is 
the same whether produced by a magnetic field or an electric field, 
and you know it!”                                              

Chastising the Malefactors 
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The mountains are calling and I must go.     
John Muir 
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